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Abstract. The Semantic Web can aid effective knowledge management 
and cost-effective product life cycle automation for faster development 
and integration processes. The essential property of the World Wide Web 
is its universality. The power of a hypertext link is that "anything can link 
to anything." Web technology, therefore, must not discriminate between 
the scribbled draft and the polished performance, between commercial 
and academic information, or among cultures, languages, media and so 
on. Information varies along many axes. Present paper attempts to 
highlights the fundamental role of semantics web in post modern 
electronic information society. 
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1 Semantic Web: Meaning 
(a) The Semantic Web is not a separate Web but an extension of the 
current one, in which information is given well-defined meaning, better 
enabling computers and people to work in cooperation. The first steps 
in weaving the Semantic Web into the structure of the existing Web are 
already under way. In the near future, these developments will usher in 
significant new functionality as machines become much better able to 
process and "understand" the data that they merely display at present.  
 (b) Like the Internet, the Semantic Web will be as decentralized as 
possible. Such Web-like systems generate a lot of excitement at every 
level, from major corporation to individual user, and provide benefits 
that are hard or impossible to predict in advance.  
(c) In general, semantics is the study of meaning. (The word "semantic" 
comes from the Greek semantikos, or "significant meaning," derived 
from sema, or "sign.") Semantic Web technologies help separate 
meanings from data, document content, or application code using 
technologies based on open standards.  
(d)If a computer understands the The Semantic Web is a project that 
intends to create a universal medium for information exchange by 
putting documents with computer-processable meaning (semantics) on 
the World Wide Web.The Semantic Web extends the Web through the 
use of standards, markup languages and related processing 
tools.emantics of a document, it doesn't just interpret the series of 
characters that make up that document: it understands the document's 
meaning. 
(e)The Semantic Web provides a common framework that allows data 
to be shared and reused across application, enterprise, and community 
boundaries. Semantic Web as an efficient way to represent data on the 
World Wide Web, or as a database that is globally linked, in a manner 
understandable by machines, to the content of documents on the Web. 
Semantic technologies represent meaning using ontologies and provide 
reasoning through the relationships, rules, logic, and conditions 
represented in those ontologies. 
(f)The Semantic Web is a project that intends to create a universal 
medium for information exchange by putting documents with 
computer-processable meaning (semantics) on the World Wide Web. 
Currently under the direction of the Web's creator, Tim Berners-Lee of 
the World Wide Web Consortium, the Semantic Web extends the Web 
through the use of standards, markup languages and related processing 
tools. ( source : www.w3.org/2001/sw) 
2 Components of Semantic Web 
To represent the Semantic Web, these are the following technologies: 
• A global naming scheme (URIs)  
• A standard syntax for describing data (RDF)  
• A standard means of describing the properties of that data (RDF 
Schema)  
• A standard means of describing relationships between data 
items (ontologies defined with the OWL Web Ontology 
Language)  
The Semantic Web comprises the standards and tools of XML, , RDF, 
RDF Schema and OWL. XML Schema.The OWL Web Ontology 
Language Overview describes the function and relationship of each of 
these components of the Semantic Web: 
 
Source: www.wikipaedia.com 
 
a) XML provides a surface syntax for structured documents, but 
imposes no semantic constraints on the meaning of these 
documents 
b) XML Schema is a language for restricting the structure of XML 
documents.  
c) RDF is a simple data model for referring to objects ("resources") 
and how they are related. An RDF-based model can be 
represented in XML syntax. 
d) RDF Schema is a vocabulary for describing properties and classes 
of RDF resources, with a semantics for generalization-hierarchies 
of such properties and classes.  
e) OWL adds more vocabulary for describing properties and classes: 
among others, relations between classes (e.g. disjointness), 
cardinality (e.g. "exactly one"), equality, richer typing of 
properties, characteristics of properties (e.g. symmetry), and 
enumerated classes.The intent is to enhance the usability and 
usefulness of the Web and its interconnected resources through. 
 
3  Applications of Semantic Web 
The primary facilitators of this technology are URIs (which identify 
resources) along with XML and namespaces. These, together with a bit 
of logic, form RDF, which can be used to say anything about anything. 
As well as RDF, many other technologies such as Topic Maps and pre-
web artificial intelligence technologies are likely to contribute to the 
Semantic Web.A popular application of the Semantic Web is Friend of 
a Friend (or FoaF), which describes relationships among people and 
other agents in terms of RDF.An implementation of a Semantic Web 
Browser is the BigBlogZoo. Over 60,000 xml feeds have been 
categorised using the DMOZ schema and can be spidered. It is free. 
The commercial version, MediaMiner, allows you to mine these feeds 
for information.Another freely downloadable tool is the new plug-in to 
Firefox, Piggy Bank. Piggy Bank works by extracting or translating 
web scripts into RDF information and storing this information on the 
user’s computer. This information can then be retrieved independently 
of the original context and used in other contexts, for example by using 
Google Maps to display information. Piggy Bank works with a new 
service, Semantic Bank, which combines the idea of tagging 
information with the new web languages. Piggy Bank was developed 
by the Simile Project, which also provides RDFizers, tools that can be 
used to translate specific types of information, for example weather 
reports for US zip codes, into RDF. Efforts like these could ease a 
potentially troublesome transition between the web of today and its 
semantic successor.A Semantic Web is not Artificial Intelligence. The 
concept of machine-understandable documents does not imply some 
magical artificial intelligence which allows machines to comprehend 
human mumblings. It only indicates a machine's ability to solve a well-
defined problem by performing well-defined operations on existing 
well-defined data. Instead of asking machines to understand people's 
language, it involves asking people to make the extra effort to create 
information comprehensible to a computer.Even though it is simple to 
define, RDF at the level with the power of a semantic web will be a 
complete language, capable of expressing paradoxes and tautologies, 
and in which it will be possible to phrase questions whose answers 
would to a machine require a search of the entire web and an 
unimaginable amount of time to resolve. Each mechanical RDF 
application will use a schema to restrict its use of RDF to a deliberately 
limited language. However, when links are made between the RDF 
webs, the result will be an expression of a huge amount of information. 
It is clear that because the Semantic Web must be able to include all 
kinds of data to represent the world, the language itself must be 
compeletely expressive.The semantic web is the next generation web 
containing action-able information i.e. information derived from data 
through a semantic theory so that it can be processed directly and 
indirectly by machines.A semantic web agent does not have artificial 
intelligence, it uses the structured sets of information and inference 
rules to understand the relationship between different data resources.To 
classify the data from multiple domains based on its properties and its 
relationship with other data, we need to use descriptive technologies 
e.g. RDF, RDFS, OWL, XML (these are officially recommended by 
W3C) to add meaning to the contents of web documents to facilitate 
automated information gathering and research by computers.RDF is an 
XML-based standard for describing resources that exist on the web. 
Resources on the web are identified by URIs, which uses a global 
naming convention. RDF statements describe a resource, the resource’s 
properties, and the values of those properties. RDF statements are often 
referred to as “triples” that consist of a subject, predicate, and object, 
which correspond to a resource (subject) a property (predicate), and a 
property value (object).RDFS is used to create vocabularies that 
describe groups of related RDF resources and the relationships between 
those resources.OWL defines the types of relationships that can be 
expressed in RDF using an XML vocabulary to indicate the hierarchies 
and relationships between different resources 
(source:en.wikipaedia.org/wiki/semantic_web) 
4  Fundamental Advantages  of the Semantic Web in Digital 
Enviornment 
Humans are capable of using the Web to carry out tasks such as finding 
the Swedish word for "car," to reserve a library book, or to search for 
the cheapest DVD and buy it. However, a computer cannot accomplish 
the same tasks without human direction because web pages are 
designed to be read by people, not machines. The Semantic Web is a 
project aimed to make web pages understandable by computers, so that 
they can search websites and perform actions in a standardized way.The 
potential benefits are that computers can harness the enormous network 
of information and services on the Web. A computer could, for 
example, automatically find the nearest manicurist or book an 
appointment that fits a person's schedule.Currently there is much data 
on our computers which we cannot browse, or process by, for example, 
pulling into a spreadsheet, graphing it or joining it with other data. This 
includes personal data like calendars, playlists, GPS coordinates, and 
bank statements; enterprise product and workflow and resources; and 
public data such as weather, events and the properties of materials.A lot 
of the things that could be done with the Semantic Web could also be 
done without it, and indeed already are done in some cases, but the 
Semantic Web provides a standard which makes such services far 
easier to implement. Tim Berners-Lee originally expressed the vision of 
the semantic web as follows:I have a dream for the Web [in which 
computers] become capable of analyzing all the data on the Web – the 
content, links, and transactions between people and computers. A 
‘Semantic Web’, which should make this possible, has yet to emerge, 
but when it does, the day-to-day mechanisms of trade, bureaucracy and 
our daily lives will be handled by machines talking to machines. The 
‘intelligent agents’ people have touted for ages will finally 
materialize(Berners-Lee, 1999) The World Wide Web is the biggest 
repository of information ever created, with growing contents in 
various languages and fields of knowledge. But, in the long run, it is 
extremely difficult to make sense of this content. Search engines might 
help you find content containing specific words, but that content might 
not be exactly what you want. What is lacking? The search is based on 
the contents of pages and not the semantic meaning of the page's 
contents or information about the page.Once the Semantic Web exists, 
it can provide the ability to tag all content on the Web, describe what 
each piece of information is about and give semantic meaning to the 
content item. Thus, search engines become more effective than they are 
now, and users can find the precise information they are hunting. 
Organizations that provide various services can tag those services with 
meaning; using Web-based software agents, you can dynamically find 
these services on the fly and use them to your benefit or in 
collaboration with other services 
5  URIs , the Web Identifier 
A URI is simply a Web identifier, like the strings starting with http or 
ftp that you often see on the World Wide Web. Anyone can create a 
URI, and the ownership of URIs is clearly delegated, so they form an 
ideal base technology on top of which to build a global Web. In fact, 
the World Wide Web is such a thing: anything that has a URI is 
considered to be "on the Web." Every data object and every data 
schema/model in the Semantic Web must have a unique URI. A 
Uniform Resource Locator (URL) is a URI that, in addition to 
identifying a resource, provides a means of acting upon or obtaining a 
representation of that resource by describing its primary access 
mechanism or network location. For example, the URL 
http://www.webifysolutions.com is a URI that identifies a resource 
(Webify Solutions' home page) and implies that a representation of that 
resource (such as the home page's current HTML code, as encoded 
characters) is obtainable through HTTP from a network host named 
www.webifysolutions.com.A Uniform Resource Name (URN) is a URI 
that identifies a resource by name in a particular namespace. You can 
use a URN to talk about a resource without implying its location or how 
to dereference it. For example, the URN urn:ISBN:1-0-7666-98-0 is a 
URI that, like an ISBN book number, allows one to talk about a book, 
but doesn't suggest where and how to obtain an actual copy of it.  
 
6  RDF, the Specification 
RDF is a specification that defines a model for representing the world, 
and a syntax for serializing and exchanging that model. The W3C has 
developed an XML serialization for RDF. RDF XML is the standard 
interchange format for RDF on the Semantic Web, although it is not the 
only format.  An excellent plain text alternative serialization to RDF 
XML.RDF provides a consistent, standardized way to describe and 
query Internet resources, from text pages and graphics to audio files 
and video clips. It offers syntactic interoperability, and provides the 
base layer for building a Semantic Web. RDF defines a directed graph 
of relationships. These are represented by object-attribute-value triples -
- that is, an object O has an attribute A with the value V. 
 
An RDF XML example 
<?xml version="1.0"?>  
<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"  
         xmlns:contact="http://www.w3.org/2000/05/contact#"> 
<contact:Company 
rdf:about="http://www.w3.org/Organization/contact#WebifySolutions">
    <contact:name>Webify Solutions</contact:name> 
    <contact:mailbox 
rdf:resource="mailto:info@webifysolutions.com"/> 
    <contact:phone>1-800-4WEBIFY</contact:phone> 
   </contact:Company> 
 
</rdf:RDF> 
 
The piece of RDF in Listed above basically makes a statement about a 
resource 
 ( source: en.wikipaedia.org?wiki/semantic_web) 
 
7 RDF Schema, a semantic extension 
RDF Schema is a semantic extension of RDF. It provides mechanisms 
to describe groups of related resources and the relationships between 
those resources.The RDF Schema class and property system is similar 
to the type systems of object-oriented programming languages such as 
the Java language. RDF differs from many such systems. Rather than 
define a class in terms of the properties of its instances, the RDF 
vocabulary description language describes properties in terms of which 
classes of resource that the properties apply to.Both RDF and RDF 
Schema are based on XML and XML Schema. The existence of 
standards for describing data (RDF) and data attributes (RDF Schema) 
enables the development of a set of readily available tools to read and 
exploit data from multiple sources. The degree to which different 
applications can share and exploit data is sometimes called syntactic 
interoperability. The more standardized and widespread these data 
manipulation tools are, the higher the degree of syntactic 
interoperability, and the easier and more attractive it becomes to use the 
Semantic Web approach as opposed to a point-to-point integrated 
solution. 
 
7  Web Ontology Language 
Before multiple applications can truly understand data and treat it as 
information -- semantic interoperability is required. Syntactic 
interoperability is all about parsing data correctly. It requires mapping 
between terms, which in turn requires content analysis.This content 
analysis requires formal and explicit specifications of domain models, 
which define the terms used and their relationships. Such formal 
domain models are sometimes called ontologies. Ontologies define data 
models in terms of classes, subclasses, and properties.With the W3C-
recommended OWL Web Ontology Language, we can express 
ontologies. OWL  adds more vocabulary to describe properties and 
classes than RDF or RDF Schema: among other things, it can describe 
relations between classes (such as disjointness), cardinality (for 
example, "exactly one"), equality, richer typing of properties, and 
characteristics of properties (such as symmetry).The OWL Web 
Ontology Language is designed for use by applications that need to 
process the content of information rather than just presenting 
information to humans. OWL facilitates greater machine 
interpretability of Web content than that supported by XML, RDF, and 
RDF Schema by providing additional vocabulary along with formal 
semantics. OWL has three sublanguages: in order of decreasing 
expressiveness, they are OWL Full, OWL DL, and OWL Lite The OWL 
Web Ontology Language taken as a whole is called OWL Full. It uses 
all OWL language primitives and allows combinations of those 
primitives in arbitrary ways with RDF and RDF Schema. OWL Full is 
fully upward-compatible with RDF, both syntactically and 
semantically: any legal RDF document is also a legal OWL Full 
document. It is unlikely that any reasoning software can support every 
feature of OWL Full, as it offers maximum expressiveness and the 
syntactic freedom of RDF with no computational guarantees. OWL DL 
supports those users who want maximum expressiveness without losing 
computational completeness. OWL DL is a sublanguage of OWL Full 
language constructs with restrictions such as type separation (for 
example, a class can not also be an individual or property, and a 
property cannot also be an individual or class).OWL Lite supports those 
users primarily needing a classification hierarchy and simple constraint 
features. The advantage of this language is that it is both easier to 
understand and easier to implement than the other two; however, it 
restricts expressivity.  
 
7.1 Components of OWL Web Ontology Language 
The basic components of OWL include classes, properties, and 
individuals. A class is a concept in a domain. Classes usually constitute 
a taxonomic hierarchy (a subclass-superclass hierarchy).Classes are 
defined using the owl:Class element. OWL comes with two predefined 
classes: owl:Thing and owl:Nothing. owl:Thing is the most general 
class, which contains everything; owl:Nothing is an empty class. Every 
class you define is a subclass of owl:Thing and a superclass of owl: 
Nothing. Examples of classes in a banking domain might include 
Account or Customer. 
 
 OWL class example 
<owl:Class rdf:ID="SavingsAccount"> 
 <rdfs:subclassOf rdf:resource="#Account"/> 
</owl:Class> 
source: en.wikipaedia.org?wiki/semantic_web 
 
it specifies that SavingAccount is a class that is a subclass of Account. 
OWL supports six main ways to describe classes. The simplest of these 
is a named class. The other types are intersection classes, union classes, 
complement classes, restrictions, and enumerated classes. Listing 2 
illustrates two of these ways of describing classes: a restriction defines 
SavingAccount as a subclass of the named class Account. For the 
complete set of W3C OWL class specifications, refer to Resources. 
Properties have two main categories:Object properties, which relate 
individuals to other individuals. Datatype properties, which relate 
individuals to datatype values, such as integers, floats, and strings. Owl 
makes use of XML Schema for defining datatypes. A property can have 
a domain and range associated with it. Each property can be be put into 
one of the following categories:Functional: For a given object, the 
property takes only one value. Examples include a person's age, height, 
or weight. Inverse functional: Two different individuals cannot have 
the same value. For example, the bankNumber or SSN properties are 
unique for each person. Symmetric: If a property links A to B, then one 
can infer that it links B to A. Examples of symmetric properties 
includes "is sibling of" or "is same as". Transitive: If a property links A 
to B and B to C, then one can infer that it links A to C. For example, if 
A is taller than B and B is taller than C, then A is taller than C. You can 
apply various restrictions to classes and properties. For example, 
cardinality restrictions specify the number of relationships that a class 
of individuals can participate in. For the complete set of W3C OWL 
specifications, refer to Resources. Individuals are instances of classes, 
and properties can relate one individual to another. For example, you 
might describe an individual named Smith as an instance of the class 
Person, and might use the property has Employer to relate Smith to the 
individual Webify Solutions, signifying that Smith is an employee of 
Webify Solutions offers an example of an OWL 
individual.(www.wikipaedia.com) 
 
 
 
 
An OWL individual 
<owl:Thing rdf:about="SmithAccount"> 
 <rdfs:type="#Account"/> 
</owl:Class> 
 
rdf:type is an RDF property that ties an individual to a class of which it 
is a member. 
 ( source: en.wikipaedia.org?wiki/semantic_web) 
  
8  Business Value of Ontologies 
IT systems organize meanings using relational data models, flat files, 
object-oriented models, or proprietary data models. From time to time, 
the demands of changing business needs require that you add new 
entities and relationships to the relational data models or object-
oriented models. Moreover, if an organization uses many applications 
provided by various vendors, you might replicate the same model 
across application databases. Say, for instance, that a banking firm 
provides a variety of products to serve various types of customers. A 
corporate customer might require a fraud detection facility, for instance, 
while a normal customer might use only online banking functionality. 
Normally, several vendors provide the applications for the bank, but 
each application replicates the same common information -- accounts, 
customers, and so on -- in an application-specific database. As the 
organization adds products to meet ever-growing business needs, the 
same redundant information becomes scattered around the enterprise. A 
number of services definitely are common to all the applications being 
developed -- viewing bank transactions and wire transfers, for instance. 
Each of these services is also replicated in a fashion specific to each 
application, leading to point-to-point integration. If the bank adapts an 
ontology-driven approach, it can capture and represent its total product 
knowledge in a language-neutral form and deploy the knowledge in a 
central repository. With this shared, adapted ontology, the organization 
can provide a single, unified view of data across its applications. This 
unified view allows for precise retrieval of information and seamless 
enterprise integration, as business processes and various data sources 
can map to each other through a common meta-model. Thus, the shared 
ontology eliminates point-to point integration and simplifies application 
integration, reducing data redundancy and providing the same semantic 
meaning across applications, which eases the bank's maintenance and 
upgrades. 
 
9  Role and value of Semantic Technology in Service Oriented 
Architecture 
To properly model and manage a service-oriented architecture (SOA), 
enterprise architects must maintain active representations of the 
services available to the enterprise. Specifically, to discover and 
organize their services, the architects must use best practices that model 
and assemble services using metadata, encapsulate business logic in 
metadata for dynamic binding, and manage with metadata. Ontologies 
provide a very powerful and flexible way to aggregate, visualize, and 
normalize this service metadata layer.An ontology is a network of 
concepts, relationships, and constraints that provide context for data 
and information as well as processes. Ontologies enhance service 
discovery, modeling, assembly, mediation, and semantic 
interoperability. They improve the way people browse, explore, and 
interact with complex metadata information spaces. A business 
ontology is a formal specification of business concepts and their 
interrelationships that facilitates machine reasoning and inference. A 
business ontology ties systems together using metadata, much as a 
database ties together discrete pieces of data. This abstraction provides 
agility and flexibility, as interfaces can be changed and new resources 
and subscribers added easily, even while the system is running. 
Semantics are the future of service-oriented integration. Semantic 
technologies provide an abstraction layer above existing IT 
technologies, one that enables the bridging and interconnection of data, 
content, and processes across business and IT silos. Finally, from the 
human interaction perspective, semantic technologies add a new level 
of semantic portals that provide far more intelligent, relevant, and 
contextually aware interactions than those available with the traditional 
point-to-point integration approach for portal-based information 
delivery 
 
10 Conclusion 
In this article, we went through the core standards that make up the 
Semantic Web's technologies and learned why organizations might 
want to adopt those technologies. With Semantic Web technologies, 
organizations can provide a single, unified view of data across their 
applications, which allows for precise retrieval of information, 
simplifies enterprise and SOA integration, reduces data redundancy, 
and provides uniform semantic meaning across applications. All this 
eases development, maintenance, and upgrades across the enterprise 
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